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Abstract: The design and the automatic braking control system in the car city car manual transmission is applied to the car has a wieght of
1090 kg empty and applied on a straight road with no twists and climbs as well as derivatives. The design of this system using ANFIS
(Adaptive Neuro Fuzzy Infrence System). algorithm. The system implements momentum formula weight force and acceleration are then
applied in pascal law because the current legal system applying mechanical braking pascal. The system works triggered by several variables
and the degree of membership of input variables are variables kecepaan, mass and distance, of the three input variables are obtained
automatically from the sensor, the output generating braking pressure force that is triggered from the input variables. Variable output has
different value corresponds to the value of input variables. The system is equipped with an intelligent system for the system to accommodate
decisions made by manual braking. It aims to provide otmatis braking command is often done by the driver. The system uses the Forward
Chaining method that can be applied to the automation system can learn the driver in braking. Processing of input and output variables
resulting from calculation pascal law, serve as training data for ANFIS, ANFIS processing using MATLAB. In this MATLAB rules and
obtained a degree of membership value of the variable and variables derived from the FIS. From the results of FIS be tested by inserting some
great input variables to determine the braking force that is done. Test data is applied in the CV AVR to do. CV AVR serves as a charging
program for mikrokonroler using C language Results of CV AVR programs implemented in PROTEUS. Proteus serves as a prototype design
of the system, there are several tools such as sensors and microcontrollers.
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1. Introduction

Driving safety is a priority in transportation from
transportation media. One of the transportation media is land
media. Currently, land transportation media have been
encountered, starting from public and private vehicles to
private vehicles from two wheels to four wheels. Currently,
land traffic accidents are increasing, this is caused by various
factors, one of which is the negligence of the driver in driving
the land media transportation vehicle. There have been many
accidents occurring in cars, neglect is one example of factors
causing accidents one of which is driving with four wheels,
namely cars.
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2. Automatic Braking Control System Concept
Physical architecture in automatic braking simulation using
proteus. The system works in the presence of a trigger sensor
proximity, speed and mass of the car. Of the three triggers will
be processed with a microcontroller. On the microcontroller
there are programs that have been made using CV AVR in C
language.

Figure 1: Arsitektur Alur Sistem

A.Adaptive Neurofuzzy Inference System ( ANFIS )
According Kusumadewi (2002), The Neurofuzzy Inference
System is an architecture that is functionally the same as the
Sugeno fuzzy rule base model. Architecture (ANFIS)
Adaptive Neuro Fuzzy Inference System is also the same as a
neural network with a radial function with a few specific
restrictions. It can be said that (ANFIS) is a method in which
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setting the rules used learning algorithms on a set of data. At
(ANFIS) also allows the rules to adapt. ANFIS architecture is
shown in Figure 1.
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Figure 1: ANFIS arcitrcture

B.Forward Chainig

Forward chaining is also called bottom-up reasoning because
reasoning from the facts at the lower level towards conclusion
at the top level based on facts. Reasoning from the bottom up
in an expert system can be likened to conventional
programming from the bottom up. Facts are basic units of the
knowledge-based paradigm because they cannot be broken
down into the smallest units that have meaning.
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Figure 2. Forward Chaining Arcitecture

C.The Coding

Before the coding phase needs to be measured variable degree
of membership of the braking triggers namely distance, speed
and mass of the car using MATLAB. This simulation was
made in C language, with CV AVR software. From the AVR
CV, a simulation design was made using Proteus software.

D.Testing

System testing is through two stages, the first stage is testing
new variable data that has a new variable membership degree
using MATLAB. This test is to input the system to produce an
output that is the value of the braking force variable. From the
test data implementation is then carried out on CV AVR and
Proteus. The second test is to use CV AVR and Proteus
software to see the success of the design that has been built.

3. Result and Discussion

Determine the Momentum Style Value To determine the
value of the object's momentum force, the car when driving
uses the formula (F = m a), where (m) is mass and (a) is
acceleration. Processing to determine the force obtained from
the initial data variables obtained from the interviews are car
speed, car mass and car distance. In table 1 specify the initial
variable value for speed, and the degree of membership of the
speed variable.
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Table 1. Variable Speed And Degree Of Variable Speed

Membership

Variable Value and Membership
Variable Speed (V)

Values of
Num Membership membership
Keangotaan
1 Low 10 km/h
2 High 60 km/h
3 Very High 90 km/h

(Source : the results of interviews with Satlantas)

in table 2 determine the initial variable value for mass, and
the degree of membership of the mass variable..

Table 2. Mass Variable And Variable
Membership Degree Mass

Nilai Variabel Dan Derajat Keanggotaan
Variabel Massa (kg)

No Membership Values membership
1 Light 1145 kg — 1190kg
2 Heavy 1191 kg — 1391 kg
3 Very Heavy 1392 kg — 1892 kg

In table 3 determine the value of the initial variable for
distance, as well as the degree of membership of the distance
variable.

Table 3. Variable Distance And Degree of Distance
Variables

Value of Variables and Degree of Variable Membership
Distance (s)

No Membership Values
Membership
1 Close 1 meter
Far 5 meter
3 Very Far 10 meter

From each initial variable value is then carried out the
breakdown of the value of each variable, which aims to
determine the training data. From the results of the training
data will then be applied in determining the force momentum
using the formula F = m.a. The results of the calculation of the
momentum force formula are then applied to the calculation
of the pascal law. Pascal law is used because it is seen from
the side of the braking principle and to know the braking
power. Pascal's law is shown in figure 2.
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Figure 3. Pascal law for car braking-systems. 105 1415 18 8 5
. . . 198865740, 245513260,
Pascal's law has the following formula applied F2/A2 = 110 1420 24 7 2
F1/AL 278421052, 343729694,
From the momentum formula of the force that has produced 115 1440 19 6 6
the value, then it is applied to th_e pascal Iavy for get the F2 286419753,
value. To get_the value of F2 using calculat|0n§ with 120 1450 25 232000000 1
I\:I]ATLAB vt\)lllth ANFIS algorithm, the calculation results are 512120370, 264346136,
shown in table 4 125 1480 30 4 3
Table 4. Results of calculations with MATLAB 130 1510 2 354420555’ 4375618587’
with ANFIS algorithm
252308467, 311491935,
Speed Mass (m) Distance F1 Output F2 Output 135 1545 3 ! >
v (Kg) © (Newton) (Newton) 328760683, 405877387,
(Km/jam) ) 140 1570 26 8 4
795138358 981652949 263646825, 325489907,
5 1145 ) g 2 145 1580 35 4 9
159722222 197187928 E T
10 1150 ) ) = 150 1610 32 314453125 6
297067901 402888374, 497393054,
15 1155 3 24062500 2 155 1630 27 5 g
32202222,2 397805212 325025025, | LIEEAGER)
20 1160 4 ) 6 160 1650 36 9 3
21606606.0 512203292 383854166, 473894032,
25 1200 5 ; > 165 1675 33 7 9
502166660 622427983 484533730, 598189790,
30 1210 6 ; 5 170 1690 28 2 3
59305555, 732167352 RECAEYION
35 1920 2 6 = 175 1720 37 395457958 2
68333333,3 84362139,9 460588235,
40 1230 8 3 2 180 1740 34 3 568627451
96836419,7 573694923, 708265337,
45 1255 9 78437500 5 185 1750 29 4 5
41501322,7 51236200.9 190 1790 38 472361111, 583161865,
50 1255 21 5 3
106715277, 131747256,
55 1270 10 8 5
Kecepatan Massa (m) Jara F1 Output F2 Output
V) (Kg) k (s) (Newton) (Newton)
(Km/jam) (m)
116818181, 144219977,
60 1285 11 8 6
127141203,
65 1300 12 7 156964449
137158119, 169331011,
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Figure 4. Proteus simulation

When the driver does manual braking, the variable will be
seen and entered into a decision table or look up table in the
microcontroller. These three variables will be used for
learning additional systems for automation by looking at the
triggering variable that is done manually braking and can be
known the amount of force of the braking pressure force
carried out by the driver. This data that is stored will always
be updated in the microcontroller, if the driver does manual
braking based on the variable driver response. The data
taken is five data rows from the three total variables to
provide a manual braking decision, here the forward
chaining system will work which is connected to the
braking automation with a variable trigger that is done
manually by the driver braking. This is so there is no
automatic braking intensity

4. Testin
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1. By using the ANFIS (Adaptive Neuro Fuzzy Inference
System) reasoning algorithm to build the design and
analysis of an automatic braking system on a manual
transmission car, which processes several variables and
the degree of variable membership to become a decision
support system. By using MATLAB to process variables
and the degree of membership of each variable that is
crisp data, crisp values to be used as training data that
has been processed using the Pascal legal formula,
resulting in the Fuzzy Inference System. From the Fuzzy
Inference System we get a new variable and the degree
of membership of the new variable to be tested and used
as the value of the implementation data into the
simulation design of the automatic braking control
system on a manual transmission car.

2. From the value of crisp data variables that are processed
into training data as input to the FIS (Fuzzy Inference
System), it produces a rule. Some rules need to be
processed on the value of input variables and the degree
of new membership using MATLAB.

3. System testing is through two stages, the first stage is

testing new variable data that has a new variable
membership degree using MATLAB.
This test is to input the system to produce an output that is
the value of the braking force variable. From the test data
implementation is then carried out on CV AVR and
Proteus. The second test is to use CV AVR and Proteus
software to see the success of the design that has been
built.

4. This system can be a guideline for braking on the safety
side of driving, using a car. This system needs to be
implanted into the car to support driving safety with the
car. Placement sensors such as proximity sensors can be
applied in the front spoiler or front bumper, for the mass
sensor can be applied in a seat so that it can read the
amount of mass experienced by the car then for the speed
sensor an integration is performed on the spedo meter to
read the speed as the car goes. This system can help get a
safe distance in driving by car, and reduce the number of
driving accidents.

5. This system can be applied into a real car as a safety
feature in driving.

6. Variable and degree of variable membership can be
developed well, not only the mass, speed and distance
variables, but can be developed with the car's
aerodynamic design and the car's friction value when
walking.

7. The system can be applied to wind braking systems, not
just liquids or fluids. Decision support systems with
forward chaining can be developed with each captured
variable can be made more and less span by applying the
lower and upper bounds.

5. Conclusion
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